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ABSTRACT 
 
A semi-intensive wildlife boars farm presented a clinical history of high mortality in 70 – 90 days-old pigs 
(> 50 %). Two 90 days-old animals with weight loss and wasting were necropsied and the samples tested for 
PCV2 by polymerase chain reaction (PCR). The genetic material of PCV2 was sequenced and classified into 
the PCV2a genotype together with PCV2 sequences obtained from samples of Poland, Brazil, Slovenia and 
Greece wild boars. 
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Porcine circovirus-2 (PCV2), belongs to the Circovirus 
genus of the family Circoviridae and is associated with a 
number of syndromes defined as porcine circovirus associated 
diseases (PCVAD). The genome of PCV2, composed of DNA, 
which is circular and covalently closed, contains two major 
reading frames (ORF1 and 2) and some minor but not less 
important ORFs. ORF1 encodes the replicase and ORF2 
encodes the capsid protein of approximately 30 kDa (9).  
The virus is recognized worldwide as endemic in 
commercial swine herds. Phylogenetically, PCV2 is divided 
into two major groups, PCV2a and PCV2b and the most 
distinct nucleotide differences between the two groups are 
found in the capsid protein (9). A third genotype (PCV2c) had 
been detected, recently, in Danish animals by Dupont (8). 
PCV2a and PCV2b are worldwide distributed and no 
association with pathogenicity has been found. In healthy herds 
in Sweden and Spain, PCV2b is the most prevalent genotype, 
whereas PCV2a more related to PMWS affected herds. 
However, in Switzerland, there was an association of PCV2b 
and the presence of disease in animals (13). In Brazil, both 
group were also detected and no relationship were observed 
between clinical signs and different genotypes of PCV2 (4).  
These wildlife boars were initially introduced in different 
regions of Brazil with commercial explorations purpose to 
attend an alternative for the segment of exotic flavors of the 
meat market. However, over time, it proved to be commercially 
disadvantageous and these animals began to live into the wild 
being a significant reservoir of the disease. The prevalence of 
PCV2 in wildlife boars has been reported in different countries. 
The seroprevalence in Belgian and Spanish herds were from 30 
to 40% (12). PCV2 infection was detected in about 20% of 
Hungarian wild boars using polymerase chain reaction (PCR)
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(7). In Greece, there was a report stating that wild boars with 
wasting and dyspnea had died and PCV2 was detected in tissue 
samples and the histopathologic lesions were consistent with 
PMWS described in domestic pigs (10). In Brazil, a high (54.09% 
to 89.53%) prevalence was reported (2) indicating the importance 
of this virus in the wild boar population. In an effort to understand 
the PCV2 diversity, the purpose of this study was to 
phylogenetically characterize the genetic material of the virus 
detected from two Brazilian wildlife boars. 
The clinical samples were collected from two 90 days-old 
wild boar pigs, with weight loss (medium weight 15 Kg) and 
wasting. The semi-intensive wild boars farm presented a clinical 
history of high mortality in 70 – 90 days-old pigs (> 50 %). The 
two pigs were necropsied and lymph nodes (mesenteric and 
inguinal) were collected. Macroscopically, an enlargment was 
observed of mesenteric and inguinal lymph nodes. Homogenates 
(20% w/v) of the samples were prepared and DNA extraction was 
carried out by guanidine isothiocyanate/glycogen method 
described by Chomkzynski (6).  
The detection of PCV2 was performed by PCR using primers 
Fa (5’ ATT ACC AGC AAT CAG ACC CCG T 3’)/Ra (5’ CAA 
CCC TTC TCC TAC CAC TCC 3’) that amplify a 476 bp 
fragment from ORF1 and ORF2 (position 807-1282 nt). For each 
enzymatic reaction, 5 µL of DNA was added to a PCR mixture 
with final concentrations of 1.25 mM MgCl2, 1 x PCR buffer, 
1.25 U Taq DNA polymerase, 0.2 mM each dNTP and 50 pmol of 
each primers. Amplification was performed in a thermocycler with 
the following conditions: 95 C for 5 minutes, 39 cycles with 95 
°C for 1 minute, 60 °C for 1 minute and 72 °C for 1 minute and 
72°C for 10 minutes (4).  
The samples of the two animals were positive for PCV2 and 
the complete PCV2 genome was sequenced from the two samples 
using four pairs of primers described by An (1). Amplicons with 
the expected molecular sizes, which were 700 bp, 630 bp, 705 bp 
and 700 bp for P1/P2, P3/P4, P5/P6 and P7/P8, respectively, were 
excised from the 1.5 % agarose gel and purified using a 
commercial kit (Concert, Gibco-BRL™). Bi-directional 
sequencing reactions were performed using BigDyeTM 
Terminator v3.1 (Applied Biosystems ™) and run using ABI 
model 377 sequencer analyzer (ABI model 377, Applied 
BiosystemsTM). The consensus sequence assembling was done 
using the PHRED/PHRAP and CAP3 (http://bioinformatica. 
ucb.br/electro.html) program with an analyses quality point of 20.  
The obtained sequences were aligned with sequences from 
GenBank using CLUSTAL X software (11). The phylogenetic 
analyses were done using the complete sequence or partial 
sequences of ORF2 depending on the availability of the sequences 
in GenBank was performed on the aligned data set, and a rooted 
tree was constructed in Mega v.2.1 using the distance-based 
neighbour-joining method with the PCV1 sequence as an out-
group. 
The genome sequence of the two strain (BRA_JAV1_2008 
and BRA_JAV2_2008) recovered were of 1,767 nt, which shared 
a nucleotide and aminoacid identity of 100 %. The phylogenetic 
tree analyses classified the two strain of this study in PCV2a 
subgroup together with PCV2 sequences of strain from wild boars 
from Poland, Brazil, Slovenia and Greece.  
The results confirmed that the virus is circulating within the 
Brazilian the wildlife boar herd, as showed previously by 
serological analysis (2) and it could be probably involved in the 
increase in the mortality rates observed in growing pigs in the 
herd. In the present case, the inadequate management, which was 
overpopulation, mixing pigs and failure on use of the all in/all out 
systems in the growing phase and in the herd was an essential 
factor in disease outcome. The improvement of this management 
reduced the mortality rates after 60 days. The detection of PCV2 
in wildlife boar has been related in Europe and also in others 
Brazilian state (2, 7, 12). However, to confirm the association of 
PCV2 with the clinical signs, others tests, such as 
immunohistochemistry and histopathological analysis should be 
used. The detection of PCV2 by PCR is a indicative that the virus 
is circulating in the wild boar herd and that it could be one of the 
factors involved in the increase in the mortality rates observed 
in growing phase.  
The BRA_JAV1_2008 and BRA_JAV2_2008 sequences 
recovered were 1,767 bp long and lack the insertion of 11 
nucleotides observed at position 42, nine bases upstream from the 
initiation codon of ORF1, which was also observed in sequences 
previously reported by Boisseson (3) and Dupont (8).  
The phylogenetic tree analyses classified the two strain of
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this study in PCV2a together with PCV2 sequences of strain from 
wild boars from previous reports. Unlike what was observed with 
the sequences from Germany, Slovenia and Poland, which are 
distributed in both groups (PCV2a and PCV2b), the strain of this 
study are grouped in PCV2a (Figure 1). This can be related to the 
year in which the sample was collected, since strain of PCV2b 
genotype were only detected in Brazil prior to 2005 (4,5). Dupont 
(8) also reported the association of year of detection with the 
PCV2 genotype, since the authors demonstrated that PCV2a is 
detected in more recent samples when compared with PCV2b and 
PCV2c. There were no differences in the grouping of strain when 
used at total (data not shown) or partial sequence of the genome 
(ORF2), indicating, as observed by Olvera (9), that ORF2 is a 
good region for genetic analyses.  
 
 
Figure 1. Neighbor-Joining phylogenetic tree of the complete genome of PCV2 sequences from various countries. A rooted phylogenetic tree 
was constructed by the neighbor-joining (NJ) method from aligned sequences constructed by: one PCV1 sequence as out-group; 51 PCV2 
sequences from the GenBank; and the two sequences from the present study (BRA_JAV1_2008; BRA_JAV2_2008). The bootstrap value 
(1000 replicates) for each clade is shown. 
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This is the first complete sequence and characterization of 
PCV2 detected in wildlife boar in Brazil. Despite the small 
number of samples, the phylogenetic analyses demonstrated that 
the same PCV2 genotype is circulating in wild and domestic pigs 
in Brazil. However, further investigations are needed to better 
understand the epidemiological role of wild boars in the 
transmission of PCV2, in particular as a potential reservoir for the 
populations of domestic swine living in the same geographical 
area.  
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